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Indian Standard 

RECOMMENDATIONS FOR DESIGN OF LINEAR 

SCALES AND INDEXES FOR INDICATING 

INSTRUMENTS TO BE READ TO 

0-33-1-25 PERCENT RESOLUTION 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 20 July 1977, after the draft finalized by the Industrial Instruments 
Sectional Committee had been approved by the Mechanical Engineering 
Division Council. 

0.2 The recommendations in this standard form an extension of the 
recommendations covered in IS: 3602-1966* which sets down in some 
detail the basic design requirements for scales when interpolating into 
one-fifth of a division. 

0.3 Following the publication of IS : 3602-1966*, the concept has been 
introduced of classifying scales in terms of resolution classes to facilitate 
specification ( where speed of reading is not a factor ). As a result, certain 
recommended scales in this standard in the 0*67 to 1*25 percent resolution 
class will, for the present, overlap those given in IS : 3602-1966*, until 
that part has been revised or combined with these recommendations. 

0.4 These recommendations are intended as a guide to the designer and 
the maximum scale values indicated are not necessarily the preferred ones. 
It may be necessary to adopt other maximum scale values depending upon 
the use of the instruments, but the general principles indicated in these 
recommendations will make the scale easily readable. 

0.5 The permissible variations for different dimensions of scales and 
indexes have not been included in this standard, and it is hoped that the 
manufacturers will adopt good engineering practice in assuming relevant 
tolerances. 

0*6 These recommendations are not applicable to scales for portable test 
and laboratory type instruments. 



*Recommendations for the design of scales and indexes for indicating instruments 
for scales pf 1 to 2 percent resolution. 
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0.7 In the preparation of this standard, considerable assistance has 
been derived from BS 3693 : Part 2 : 1969 ' Recommendations for the 
design of scales and indexes, Part 2: Indicating instruments to be read 
to 0'33-l-25% resolution', issued by the British Standards Institution. 



1. SCOPE 

1.1 This standard lays down recommendations for design of linear scales 
and indexes for quantitative instruments to be read to a resolution within 
0*33 to 0*62 and 0*67 to 1*25 percent of the scale range. These recommen- 
dations are applicable only to single scale, single range instruments having 
dials with full circle, part circle or straight scales. 

1.2 These recommendations are not applicable to trans-illuminated dials, 
moving-scale with fixed-index instruments or to scales which have 
substantially non-linear characteristics. 

2. NOMENCLATURE AND TERMINOLOGY 

2.1 Nomenclature of various types of scales and elements of scales shall be 
as given in Fig. 1A to 1J and 2. 

2.2 For the following terms, definitions given in 2 of IS : 3602-1966* shall 
apply: 

1) Index; 

2) Pointer; 

3) Scale; 

4) Linear scale; 

5) Scale base; 

6) Scale mark; 

7) Maximum scale value; 

8) Minimum scale value; 

9) Scale division, scale subdivision ( deprecated); 

10) Scale spacing; 

11) Scale interval; 

12) Scale range; 

13) Graduation; 

14) Scale factor; 

15) Major scale mark, major mark; 

♦Recommendations for the design of scales and indexes for indicating instruments 
for scales of 1 to 2 percent resolution. 
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16) Intermediate scale mark, intermediate mark; 

17) Minor scale mark, minor mark; 

18) Scale plate ( or dial) blank; 

19) Accuracy; 

20) Accuracy grade; 

21) Observation error, reading error ( deprecated); and 

22) Interpolated interval. 

2.2.1 The following additional definitions shall apply. 

2.2.1.1 Resolution — The smallest percentage of the scale range to 
which a reading is to be made under specified viewing conditions. 

2.2.1.2 Interpolated division — One of the imaginary parts into which 
a minor division must be divided by eye if the scale is to be read with the 
required resolution. 

2.2*1.3 Interpolated spacing — The distance, on the scale base, corres- 
ponding to an interpolated division. 

2*2*1.4 Major division — One of the parts of a scale delimited by the 
centre lines of two adjacent major figured marks or of a major figured 
mark and an unfigured major scale mark. 

2.2.1-5 Intermediate division ■ — One of the parts of a scale delimited 
by the centre lines of two adjacent intermediate scale marks or of an inter- 
mediate scale mark and an adjacent major mark. 

2.2.1.6 Minor division — One of the parts of a scale delimited by the 
centre lines of two adjacent scale marks. 

3. GENERAL CONSIDERATIONS 

3.0 These recommendations are based on the following considerations. 

3.1 Scales will generally be observed carefully, with the observer taking 
adequate time to determine a reading. 

3.2 The scale and the figures shall be clearly laid out. 

3*2.1 There shall be proper visual co-ordination between the pointer 
and the scale marks and between the scale marks and the associated 
numerals. 

3.3 The spacing of scale marks and their thickness shall be such that they 
are clearly legible at a maximum distance at which they are expected to 
be read. 
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3.4 For achieving the legibility, the recommendations given in 3.4 and 3.5 
of IS : 3602-1966* shall be followed. 

3.5 Open scales, that is, the scales without too many scale marks read by 
interpolation of the scale divisions not finer than one-fifth of division, are 
read most easily and with minimum errors. 

3.6 The interpolated spacing shall be related to the maximum distance at 
which the scale is to be read; the ratio of these quantities ( that is, the 
angle subtended at the eye ) shall not be less than a certain critical value 
otherwise observational errors increase rapidly (see also 5.13.2 ). 

3.7 The range of interpolated divisions for a scale will depend upon the 
resolution required and following number of interpolated divisions are 
recommended: 

Resolution class 0*33-0*62 percent 0*67-1*25 percent 

No, of interpolated divisions 300-160 150-80 

3.8 Considering 3.5, 3.6 and 3.7, a relationship may be established relating 
to maximum reading distance, scale base length and the resolution 
( expressed as a percentage ) ( see 6.1.2 ). 

3.9 The effective evaluation of interpolated divisions, minor divisions, 
intermediate divisions and major divisions shall all proceed in l's, 2's or 5's 
( or decimal multiples or submultiples of these ) . Thus the number of 
divisions making up the next larger division ( for example, interpolated to 
minor, minor to intermediate, etc ) would be 5, 5 and 4 respectively to 
maintain numbering only in these values. 

4. OBSERVATION AND ACCURACY 

4.0 The principle factors which affect the observation and accuracy are as 
follows. 

4.1 Observation Conditions — For ease of observation and improving 
the accuracy in reading, the dial of the instrument shall be illuminated by 
brightness of at least 3 lx. Overbrightness and reflections impair the accuracy 
and make the observation difficult. 

4.2 The line of sight should, as far as possible, be normal to the plane of 
the scale. 

4.3 Eyesight of Observer — The recommended eyesight is 6/9 or better 
at designed observation distance. 

4.4 Age of Observer — Older people may take longer time to make an 
observation. 

4.5 The practice of reading the instruments improves the accuracy of 
observation. 



♦Recommendations for the design of scales and indexes for indicating instruments 
for scales of 1 to 2 percent resolution. 
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4.6 It is expected that if care is taken for the factors mentioned above, in 
at least 95 observations out of every 100 taken by practised observers, a 
reading shall not depart from the indicated value by more than the actual 
resolution of the scale. 

4.7 Observation of reading can be facilitated and accuracy improved by 
the use of anti-parallax mirror scales or platform scales, 

5. GENERAL DESIGN OF SCALES 

5.1 Interpolation of a scale division into not more than 5 parts is recom- 
mended. It is evident that the optimum number of scale divisions will be 
one-fifth of the number of interpolated divisions. Certain scales, in which 
division into the quarters gives easier interpolation, may be adopted 
( see Fig. 3 ). 

5.2 The adoption of these recommendations will tend towards uniformity 
of appearance in all the instruments of any given resolution class on any 
one panel. This has got a practical advantage that uniform method of 
scale marking will ensure quicker and more accurate readings. 

5.3 Numbering of Major Marks — The preferred series of unit desig- 
nation numbers, that is, the numbers attached to the major marks are as 
follows: 

Series 1 ■ — Numbering by l's ( or. decimal multiples or submultiples ): 
0, 1,2, 3, 4, 5, 6 (orO, 10,20, 30, 40...) 

Series 2 — Numbering by 2's ( or decimal multiples or submultiples ): 
0, 2, 4, 6, 8, 10, 12... ( or 0, 20, 40, 60, 80... ) 

Series 5 — Numbering by 5's ( or decimal multiples or submultiples ): 
0, 5, 10, 15, 20, 25...(or0, 50, 100, 150,200...) 

5.4 Series, such as 0, 1*5, 3, 4*5, and 0, 2*5, 5*0, 7*5... shall not be used. 

5.5 Unit designation numbers shall be placed only against major scale marks. 

5.6 For the two resolution classes, 0*33 to 0*62 percent and 0'67 to 1*25 
percent the number of scale divisions between major marks shall not 
exceed 25 and 10 respectively. 

5.7 For all classes the divisions shall be arranged so that there are not 
more than 5 intermediate divisions between two adjacent major marks and 
not more than 5 minor divisions between two adjacent intermediate marks. 

5.8 The extent to which figures are to be included depends on the number 
of digits in the individual figures, the curvature of the scale and/or whether 
a straight or sector scale is horizontal or vertical. 

5.9 Intermediate Marks — Intermediate marks shall be evaluated by 
reference to the major marks and value assigned to the intermediate marks 
should be in l's, 2's or 5's or decimal multiples or submultiples. 

5.9.1 For major marks evaluated in l's (series 1 ), there should be 
either one or four intermediate marks between adjacent figured marks 
[see Fig. 3 (iv)]. 
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5.9.2 For major marks evaluated in 2's (series 2 ), there should be 1 
unfigured major mark between 2 adjacent figured major marks [ see Fig. 

3(vii) ]. 

5.9.3 For major marks evaluated in 5's (series 5 ), there should be 4 
intermediate marks between 2 adjacent major marks [see Fig. 3 (ii) ]. 

5.10 Minor Marks — Minor marks shall be evaluated by reference to the 
intermediate marks. The values assigned to the minor marks should be in 
l's, 2's or 5's ( or decimal multiples or sub-multiples of these ). 

5.10.1 For the intermediate marks evaluated in l's, there should be 1 
or 4 minor marks between adjacent intermediate marks, or between an 
intermediate mark and a major mark. 

5.10.2 For the intermediate marks evaluated in 2 ? s, there should be 3 
minor marks between the adjacent intermediate marks, or between an 
intermediate mark and a major mark. 

5.10.3 For the intermediate marks evaluated in 5's, there should be 
4 minor marks between adjacent intermediate marks, or between an 
intermediate mark and a major mark. 

5.11 Dimensions for Scale Marks 

5.11.1 The recommended thickness and lengths for scale marks are 
given is Table 1. 

TABLE 1 DIMENSIONS OF SCALE MARKS EXPRESSED AS RATIO 
TO SCALE-BASE LENGTH 

( Clauses 5.11.1, 5.11.4 and 5.1 1.6 ) 



Resolution Glass 


Dimension 


Major Mark 


Intermediate 


Minor Mark 


Per gent 






Mark 




0*33 to 0-62 


fThickness 
\Length 


0*002 25 
0-032 


0-002 25 
0-024 


0*002 25 
0*016 


0'67 to 1'25 


fThickness 


0-004 5 


0-004 5 


0-004 5 


\Length 


0*048 


0-036 


0-024 



5.11.1.1 Tolerance — A unilateral tolerance of up to 20 percent is 
allowable on either of the dimensions of thickness and length, that is, either 
or both may be increased by up to 20 percent; either or both may be 
decreased by up to 20 percent; the ratio of the sizes of the major and 
intermediate marks to the minor marks remaining the same. 

5.11.2 It is necessary that major scale marks should be prominent and 
only placing of the figures against a scale mark is not of itself sufficient 
emphasis. The major marks are emphasized by increase of length. 

12 
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5.11.3 The marks should not be increased in thickness over the main 
part of the scale that is up to the length of minor marks and it is essential 
for all marks to be of the same thickness in the region where the index 
lies so that all scale spaces are of the same width. To make the major 
marks prominent, their portion which extends beyond the length of minor 
marks may be increased in thickness in addition to increase in their length. 

5*11.4 Intermediate marks are emphasized by increase of length as 
given in Table 1. 

5.11.5 The increase in the length of the major and intermediate marks 
shall be away from the index as shown in Fig. 1A to 1 J and 2. 

5*11*6 The ends of the scale marks may either be square or rounded 
and if rounded the scale marks shall be of the same overall lengths as 
given in Table 1. 

5.11.7 The radial marks on circular scales shall have both sides parallel 
throughout their length and shall not be wedge shaped. 

5.12 Boundary Lines — It is preferred that the boundary lines be not 
used. If the boundary line is desired, not more than one shall be used and 
its edge adjacent to the scale marks shall be coincidental with the scale 
base ( see Fig. 2 ). 

5.12.1 The thickness of the boundary line, if used, shall be about 
half the thickness of a minor mark but in any case shall not exceed the 
thickness of a minor mark. 

5*13 Scale Range — The scale ranges adopted in these recommendations 
are for guidance and illustration only. Depending on the particular use of 
the instrument, it may become necessary to adopt other scale ranges in 
which case these recommendations should be followed in principle. 

5.13.1 All scales in a given resolution class should be made equal in 
length though the differences in the number of divisions which result from 
variations in scale range may be there. 

5.13.2 In no case the interpolated division shall subtend an angle at the 
reading distance smaller than 2 minutes of arc. 

5.13.3 It is recommended that the ratio between adjacent ranges and 
between the alternate ranges shall be approximately 1*5 and 2 respectively. 

The following preferred ranges, with extensions up and down by 
decimal multiples or submultiples, are considered as being adequate to 
cover most requirements: 

10, 15, 20, 30, 40, 60 and 80 
15 
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5.13.4 Reducing the number of scale ranges and adopting the principles 
set out has the further merit of limiting the types of divisions of the scales 
in each resolution class, so that, ignoring the actual figures, the dividing 
of the several scales may be identical in design. Five to seven systems of 
dividing in each resolution class cover all the requirements for the series 
given above, as indicated in Table 2 and illustrated in Fig. 3. 

5.14 Placing of Numerals 

5.14.1 Circular Scales — In case of single circular scales the numerals 
may be either inside or outside the scale marks. If the numerals are out- 
side the scale marks, the scale base length will be shorter in a given dial 
size or conversely a larger instrument case must be used to give the same 
scale length as one having the numerals inside. It is, therefore, recommend- 
ed that numerals be placed inside the scale marks though this gives rise 
to the disadvantage that pointer will partly obscure the numerals. 

5*14.2 Sector Scales — In sector scales embracing an arc between 60° 
and 100°, placing of numerals outside the scale marks does not appreciably 
shorten the scale for any given case size. Therefore, it is recommended 
that in sector scales numerals other than first and last, be placed outside 
the scale marks and the first and last numerals be placed inside the scale 
marks. This will give maximum scale base length and prevent the nume- 
rals being obscured by the index. 

5.14.3 Straight Scales — In straight scales, whether horizontal or vertical, 
the numerals shall always be on that side of the scale marks which is 
opposite the index. Where practicable, the numerals shall appear on the 
left of vertical straight scales and above horizontal straight scales. 

5.14.4 It is recommended that there shall be a clear space, not less than 
0*007 5 of the scale base length between the outer end of the major scale 
marks ( or figures, if placed outside the scale ) and the inner edge of the 
inner bezel, mask or spacing ring. 

6. READING DISTANCE AND SCALE BASE LENGTH 

6.1 The basis of setting out all the scales, whether full circle, part circle 
or straight, is the scale base length. The dimensions of the scale are 
related to the distance at which the scale is to be read with the minimum 
number of errors. 

6.1.1 When the recommendations laid down in 4 are followed, the 
minimum number of incorrect readings is obtained when the smallest 
interval, that is, the interpolated spacing, read on the scale subtends 
approximately 2 minutes arc at the eye. 

16 
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Resolution Class 0-33-0-62 Percent 










3 (i) 15 


15 





5 


75 


1/4 


300 


0*05 


0*33 




3 (ii) 15 


3 


5 


5 


75 


1/4 


300 


0*05 


0*33 




3 (in) 30 
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60 


1/5 


300 


0*10 


0*33 




3 (iv) 30 
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60 


1/5 


300 


0*10 


0*33 




3 (v) 60 
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60 


1/5 


300 


0*20 


0-33 




3 (vi) 60 
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60 


1/5 


300 


0-20 


0*33 




3 (vii) 10 


5 


2 


5 


50 


1/4 


200 


0*05 


0*50 




3 (viii) 20 


4 
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- 40 


1/5 


200 


0*10 


0*50 




3 (ix) 40 
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40 


1/5 


200 


0*20 


0*50 




3 (x) 80 


4 
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1/4 


160 


0*50 


0*62 








Resolution Glass 0-67-1-25 Percent 
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30 


1/5 


150 


0*10 


0*67 




3 (xii) 30 
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30 


1/5 


150 


0*20 


0*67 




3 (xiii) 60 


6 





5 


30 


1/4 


120 


0*50 


0*83 




3 (xiv) 10 


5 


2 


2 


20 


1/5 


100 


0-10 


1*00 




3 ( X v) 20 


4 





5 


20 


1/5 


100 


0*20 


1-00 


•• 


3 (xvi) 40 


4 





5 


20 


1/4 


80 


0*50 


1*25 


i 


3 (xvii) 80 


4 


2 


2 
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1/5 


80 


1*00 


1*25 


*For certain scale 


ranges, interpolation into 1/5 does : 


not result in values of 1, 


2 or 5 decimal multiples of these 


*■■* 


figures. Therefore, in these cases, it is necessary 


to interpolate into 1/4. 
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6.1.2 In consideration of the recommendation given in 6.1.1, the 

relationship between the reading distance D and the scale base length L 
is given by: 

D = 1 440 L x n 

where 

n is the resolution expressed as a percentage. 

6.1.3 Examples of typical scale lengths are given in Table 3. The values 
given in the table are only for illustration of 6.1.2. 

TABLE 3 EXAMPLES OF TYPICAL SCALE BASE LENGTHS 



Maximum Reading 
Distance D 


Approximate Scale Base Length L* 


Resolution Glass 


0-33-0-62 percent 


0*67-1*25 percent 


Example Chosen ( Resolution ) 


0*5 percent 


1*0 percent 


mm 
300 
500 
800 
1 000 


mm 

40 

70 

110 

140 


mm 
20 
35 
55 
70 



*Based on relation between D, L, and resolution n expressed as percentage 

D 



L = 



1440n 



6.1.4 In case of instruments with both positive and negative values (for 
example centre-zero scales), the relationship given in 6.1.2 holds good 
when both positive and negative values are in the same units and belong to 
same resolution class. In such cases scale base length is the total length 
of scale, that is, positive and negative values taken together. 

6.2 It follows from 6.1, 6.1.1 to 6.1.4 that for a given reading distance a 
scale designed to be interpolated into fifths shall be smaller than a 'tenths' 
scale designed to be read with the same resolution. 

1. FIGURING AND LETTERING 

7.1 Unit Designation — The unit designation shall always be given on 
the dial by the recognised abbreviations. In case there is no recognised 
abbreviation, a proper abbreviation shall be devised which should be brief 
and indicative of the unit. The abbreviated unit designation is sufficient 
to indicate the function of the instrument. The additional words, such as 
'pressure' or 'height', are redundant as they will overcrowd the dial. 
Wherever practicable, the position of the unit designation on the dial 
should be outside the area swept by the pointer. 
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7.2 Scale Factors — The use of scale factors shall, as far as possible, be 
avoided because it may lead to misinterpretation of action to be taken to 
apply the scale factors. With some units the scale factor may be avoided 
by proper selection of the expression for unit designation. 

7.3 Unit Designation Numbers — The number of digits in the unit 
designation numbers should, as far as possible, be below three except for 
the maximum scale value. Where the unit chosen results in more than 
three digits, it is necessary to choose a unit of larger value. 

7.4 Design of Numerals — For the purpose of these recommendations, a 
numeral is understood to comprise one or more digits. The recommended 
form of digits and their geometric construction for use on dials and scales 
is given in IS: 3602-1966*. 

7.4.1 On single scales, whether full circle, part circle or straight, the 
height of the digits is given below as a ratio to scale base length. Where 
for practical considerations a large number of digits have to be accommo- 
dated there may be departure from these ratios. Practical considerations 
here shall mean that the number of digits have been reduced to minimum 
in accordance with 7.3. 

Resolution class, percent 0*33 - 0*62 0*67 - 1*25 

Height of digits as a ratio to 0*03 ± 0*006 0*04 ± 0*008 

scale base length 

7.4.2 Location of the numerals shall be in accordance with 7.4.3 of 
IS: "3602-1966*. 

7.5 Design of letters shall be in accordance with 7.5 of IS : 3602-1966*. 

7.6 Other markings on dials shall be in accordance with 7.6 of IS : 3602- 
1966*. 

8. INDEX OH POINTER 

8.1 The essential requirement is the accuracy of location of the index tip 
and this is achieved if the width of the index tip be made, as near as 
possible, equal to the width of a minor scale mark. 

8.2 Normal Arrangement 

8.2-1 Knife Edge Index — The knife edge tip shall have a uniform width 
approximately equal to that of a minor scale mark. The penetration of 
the knife edge should not exceed one-third of the length of the minor mark 
(see Fig. 4A ). 

♦Recommendations for the design of scales and indexes for indicating instruments 
for scales of 1 to 2 percent resolution. 

19 



IS : 8525 - 1977 

8.2.2 Bevelled Tip or Lance Tip Index — When a bevelled tip or lance tip 
index is used, it may be finished square, rounded to an included angle of 
not less than 60°. The penetration of the index tip shall not exceed 
one-third of the length of the minor mark ( see Fig. 4B ). 

8.2.3 Wedge Type Index • — A wedge type index shall have an included 
angle not exceeding 20°. Flattening or rounding of the tip should not 
result in the apparent width exceeding the thickness of a minor mark. The 
penetration of the index tip shall not exceed one-third of the length of the 

minor mark ( see Fig. 4C ) . 

8.3 Use of Index With Anti-parallax Mirrors — The index, when used 
with anti-parallax mirror, shall have a uniform width over a length 
sufficient to cover the full width of the mirror, together with approximately 
one-third the length of the minor mark for penetration of the scale. It is 
useful to have the upper and lower edges of the index coloured differently 
in the region of the mirror as this will assist in the accurate alignment of 
the pointer and its reflected image ( see Fig. 4D ). 

8.4 Use of Index with Platform Scales — The index shall move in the 
same plane as the graduations and the tip shall be as near as possible to 
the platform. This construction reduces parallax error, but necessitates 
accurate control of concentricity between the axis of the pointer and the 
step in the dial plate. 

8.5 Use of Index With Edgewise Scales — Depending upon the type of 
construction, the recommendations given in 8.1 to 8.4 shall apply where 
relevant. Since no radial member is visible the base of the index shall be 
large, so that, its position can be easily seen. It shall be such that it results 
in a visible area equal to that of a square, the side of which is one- 
thirtieth of the scale base length. The base of the index shall be approxi- 
mately the width of a scale division used on the same dial. The scale 
shall normally be of the platform type to overcome parallax errors 
(see Fig. 4E). 

8*6 Use of Index with Counter Weights — If visible, the counterweight 
shall never be so long as to come close to the scale or numerals and its 
design shall be as simple as possible. 

8.7 Direction of Movement — The direction of movement of the index 
to show increasing magnitude of the indicated quantity is recommended in 
Table 4. 

8.7.1 Centre-zero or displaced zero scales shall be considered as a 
combination of two separate indications, both of increasing magnitude but 
of opposite signs. In such scales, the section to the right of, or above the 
zero, shall follow the recommendations given above, whilst section 
to the left of, or below the zero, shall be the reverse of the above 
recommendations. 
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A 



60min. 



I I 




4A Knife Edge Type 4B Bevelled Tip or Lance Tip 



li 



4C Wedge Type 



i 




4D Use of Index with Anti-Parallax 
Mirror 



4E Index Area = (1/30x Scale Base 
Length) for Edge-Wise Scales 



Fig. 4 Arrangements of Indexes 



TABLE 4 DIRECTION OF MOVEMENT OF INDEX 




( Clause 8.7 ) 




Type of Scale 


Illustrated in 
Fig. 1 


Direction oe Movement 

fob Increasing 

Magnitude 


(1) 


(2) 


(3) 


Circular scales 


1A and IB 


Clockwise 


Horizontal sector scales ( either 
top or bottom ) 


1C and ID 


From left to right 


Vertical sector scales 






Left hand 
Right hand 


IF 
1G 


Upwards ( i. e. clockwise ) 
Upwards ( i. e. anticlockwise ) 


Quadrant scale — upper left 


IE 


Clockwise 


Straight ( edgewise ) scales 






Vertical 
Horizontal 


U 

1H 


Upwards 

From left to right 
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9. COLOURING AND SURFACE FINISH 

9.1 Recommendations given in 9 of IS: 3602-1966* shall be followed for 
colouring and surface finish of dial markings, bezels and indexes. 

10. VIEWING ANGLE AND PARALLAX ERRORS 

10.1 The recommendations given in 10 of IS : 3602-1966* shall be 
followed. 



♦Recommendations for the design of scales and indexes for indicating instruments 
for scales of 1 to 2 percent resolution. 
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